Diagnosis and biological behavior of breast cancer of female dog represent one of the biggest challenges facing the Veterinarian in recent years. Due to its exponential growth and the degree of aggressiveness, the exact cause of this tumor is probably multifactorial and it is believed that may suffer influence from environmental factors. Among the suspected environmental contaminants are the pyrethroids. Aiming to investigate the participation of pyrethroids in tumorigenesis in female dogs, a study was conducted using 50 female dogs, 22 were positive for simple breast carcinoma (Group I), 18 with a diagnosis of complex breast carcinoma (Group II) and 10 negative (Group III) for breast cancer. In order to detect DNA damage, the Comet assay was performed on mammary samples of these animals, which also had samples submitted to the technique of High Performance Liquid Chromatography (HPLC), which aimed to quantify the concentration of pyrethroids. The results of HPLC of each animal were compared with those obtained by the Comet assay analysis of variance and the means were compared by the test groups "Student T" at the significance level of p  0.05. Despite presenting correlation between the amount of DNA damage and tumor aggressiveness, no statistical differences were found in the DNA damage of different histologic types of breast carcinoma. As for pyrethroids, even these were detected in 22% of tumor tissues and peritumoral fat, there was no difference in DNA damage between cells exposed and not exposed to environmental contaminant.
Introduction
Mammary neoplasia is a disease of multifactorial etiopathogeny that suffers influence by intrinsic and by external factors to the organism, among which are environmental contaminants [1, 2] . A group of these contaminants, the pyrethroids, is widely used as an insecticide and pesticide in agriculture, livestock and domestic animals, and they are absorbed, metabolized, excreted and accumulated by man and other animals mainly in adipose tissue because of its lipophilicity [3, 4] .
By having characteristics liposoluble, pyrethroids cross lipid membranes and cause damage to exposed cells [5, 6] , which can then lead to neoplastic development. Despite having such characteristics, the International Agency for Research on Cancer (IARC) considers that there is no and thus it were classified in Group III risk, not as a carcinogen reliable [7] .
The genotoxicity was detected by Comet Assay in human nasal mucosa cells and lymphocytes of mice Winstar, and the DNA damage was higher in cells exposed to a lesser amount of pyrethroid for more time than the exposed for less time to a greater amount of the contaminant. This fact probably resulting from its lipophilic character slows diffusion cell of that compound [8] [9] [10] . Were still observed chromosomal aberrations and micronucleus formation induced by deltamethrin in human lymphocytes and bone marrow cells of mice [11] .
In order to extrapolate these results to the scope of Veterinary Medicine, our research group has standardized the technique of high performance liquid chromatography-HPLC for the detection of residues of allethrin, cyhalothrin, cypermethrin, deltamethrin and tetramethrin in adipose tissue of female dogs, finding a contamination level of 40% [3] . In this context, this study aims to investigate possible influences of environmental contaminant by pyrethroid in chemical carcinogenesis, especially with regard to DNA damage of epithelial cancer breast cells of the female dog.
Material and Methods
This study is in accordance with the Ethical Principles in Animal Experimentation and was approved by the Ethics Committee of FMVZ/UNESP/Botucatu/SP, under protocol number 42/2009. The inclusion of animals was subject to owners consent by signing a consent form, after clarification of the experimental protocol.
For the present study were used 50 female dogs treated at the Veterinary Hospital of UNESP, Botucatu, São Paulo, Brazil, with no predilection for race and age between seven and 12 years. The animals were randomly divided into three groups, with Groups I (n = 22) and II (n = 18) comprised of female dogs, who had breast cancer diagnosed by histopathology and classified as simple and complex squamous carcinoma, respectively. Group III (control) (n = 10) consisted of female dogs that had clinical and histopathological diagnosis negative for malignancy in breast cancer. The samples of Group I and Groups II and III were obtained during the procedure of mastectomy and an elective ovary histerectomy respectively.
For toxicological analysis were harvested 5 g of neoplastic tissue (Groups I and II) and 5 g normal breast inguinal (Group III). Were also collected from all dogs, 5 g of breast adipose tissue adjacent the incision. The fragments obtained were kept under refrigeration at a temperature of −4˚C until analysis toxicological performed by High Performance Liquid Chromatography (HighPerformance Liquid Chromatography (HPLC)) according to the method described by [12] adapted for the quantitative determination of the concentrations pyrethroid residues in samples of adipose tissue and breast. Both tissues selected from 50 bitches were processed for extraction of active ingredients allethrin, cypermethrin, deltamethrin and tetramethrin. Detection of DNA damage was performed using the Comet Assay performed on cells harvested by citopuncture of mammary tumors surgically excised (Groups I and II) and 11 fragments of biopsied breast of animals in Group III. The test was conducted in accordance with the methodologies previously described [13] with modifications and all steps were performed under indirect light. After harvesting the cells of the breast tissue, they were suspended in PBS free of Ca 2+ and Mg 2+ in cold and in the dark, the sample was homogenized and 7.5 µl of suspension were mixed with 100 µl of agarose of low melting point (0.5%). The sample was mixed and gently stretched on a glass slide pre-coated with standard agarose, covered with a coverslip and kept at 4˚C for five minutes to solidify.
After this period, the coverslips were gently removed and the cells were lysed by immersion in cold lysis solution (2.5 M NaCl, 100 mM EDTA, 10 mM Tris, 100 mM 1% N-Lauroylsarcosine, pH 10 with Triton X-100 and 1% 10% DMSO) prepared freshly, remaining in solution for a period between 24 hours and two weeks at 4˚C. Each sample, was made in triplicate blades as a material reserve in case of problems in the making.
The slides were then allowed to stand in alkaline solution (pH > 13) for 20 minutes and subjected to electrophoretic run at 25 V for 20 min at 300 mA. Was used for each battery electrophoresis, a negative control and a positive control.
After electrophoresis, the slides were transferred to neutralizing solution (0.4 M Tris, pH 7.5) for 15 minutes, dehydrated in absolute ethanol for 5 minutes, stained with Syber Green (Sigma, St. Louis, MO, USA) and analyzed with a fluorescence microscope with filter 516 -560 nm and 590 nm barrier filter, coupled to image analysis system (Comet Assay II-Perspective Instruments, Haverhill, UK) Laboratory in the Center for Evaluation and Toxicogenetics Carcinogenic (TOXICAN) Department of Pathology, School of Medicine, UNESP Botucatu.
Have been analyzed 100 nucleoids and the parameter 135 used to measure DNA damage was the tail intensity that represents the intensity of DNA and its percentage contained in the comet's tail.
To analyze the intensity of DNA damage in breast cells, the experiment was completely randomized with three groups and 22 repetitions. The group means were compared using the Tukey test. A comparison of the intensity of DNA damage in cells of breast carcinoma Bitches exposed and unexposed waste pyrethroid was made using the student t test. We adopted the significance level p  0.05 [14] .
Results
The intensity of DNA damage was higher in the cells of breast carcinoma bitches in relation to simple Bitches mammary cells that did not present in breast neoplasia (p < 0.05). Despite the differences were not significant (p > 0.05), the intensity of cell damage breast carcinoma Bitches complex was higher than the intensity of damage in the DNA of mammalian cells of dogs that did not have breast tumor. In different morphological types of cancers evaluated, the DNA damage was higher in dogs with simple carcinomas compared to dogs with complex metastatic breast, however, the differences were not significant (p > 0.05) ( Table 1) .
Regarding the presence of breast pyrethroids in this study from 50 dogs, 44 did not show and 6 animals (12%) had residues of one or more pyrethroids ( Table 2) . In adipose tissue, 40 animals did not show pyrethroids waste in this tissue and 10 animals (20%) ( Table 2) presented. Among the 12 dogs belonging to Groups I and II showed that residues pyrethroids, two residues were detected in both breast and in the adipose tissue.
By associating the 40 samples analyzed neoplastic (22 carcinomas and 18 simple complex carcinoma), independent of the tissue in which the residue was detected, there was no statistical difference (p > 0.05) when comparing the intensity of DNA damage between the 10 breast carcinoma cells exposed and the 30 breast carci- noma cells not exposed to pyrethroids ( Table 3) . The marking cells of breast carcinoma of female dogs study by Re α (Figure 1 ) and p63 (Figure 2) showed the usual pattern of nuclear staining, while marking the HER-2 antibody was cytoplasmic (Figure 3) . When Comet assay, cells from neoplastic and non-neoplastic breast citoaspirated and trypsinized acquired the expected appearance of a comet, with a head and tail, whose length varied with the intensity of DNA damage (Figure 4) .
Discussion
The Comet assay involves running single cell gel electrophoresis, this method is very sensitive and reliable for detecting breaks in DNA strands or index of the DNA damage or intensity of migration of the DNA [13, 15] . With the Comet assay applied to breast cells Bitches this study, we observed the intensity of DNA damage in these cells.
Although not statistical difference when comparing the intensity of damage in the DNA of neoplastic mammary cells with the histological profile of breast carcinomas Bitches this experiment, the tail intensity values found in the cells of breast carcinoma bitches in relation to simple Bitches breast cell carcinoma with complex and these in relation to breast Bitches who did not have breast malignancy, showed some correlation.
Based on the differences, although not significant, it could be said that the intensity of migration in the DNA of breast cells showed an increasing pattern of non-neoplastic breast for breast carcinoma and complex for those with breast carcinoma simple. This behavior might suggest that the more aggressive breast cancer greater damage cellular DNA as simple carcinoma is considered more aggressive than carcinoma complex, considering that is the malignant epithelial component of these tumors responsible for local and systemic progression of disease and that the prevalence is more simple carcinoma metastatic carcinoma of the complex [16] . However, it is important to note that differences in the intensity of DNA damage Bitches carcinomas of the two groups were not significant. From this fact, disregarded the division of the groups according to the histological classification of mammary tumors and was rated the intensity of the damage these cells could have been influenced by exposure to pyrethroid insecticides. It was observed that the DNA damage was not related pyrethroids, given that the intensity of damage between the neoplastic cells exposed and unexposed pyrethroids were similar. Thus one might think that pyrethroids were not part of carcinogenesis by genotoxic mechanisms [8] [9] [10] , but probably not by genotoxic mechanisms. However, the results obtained in this study relate to few cell samples. Obviously, further research involving larger samples and different methodologies, must be sustained in order to clarify whether the intensity of genomic injury may influence the biological behavior and hence the prognosis of breast carcinomas Bitches and if indeed pyrethroids are not genotoxic.
Conclusion
Under the experimental conditions and sample selected for the present study, it was concluded that the intensity of damage in the DNA of cells of breast carcinoma of the female dogs with less aggressive intensity is similar to DNA damage cell carcinoma aggressiveness with intermediate and highly aggressive carcinoma and damage are not related to exposure of the cells of these carcinomas waste allethrin, cypermethrin, deltamethrin and tetramethrin.
